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Thesis Report of Paul J. Simel 
Subject: Pathogenesis of Hirschsprung's Disease 
This is an excellent paper. The selection of references most 
thoroughly covers the field, and Mr . Simel extracts the significant 
material very well. His organization is good, although he tends to 
become a little verbose and redundant. He shows a good understanding 
of the physiology and pathology of the disease as well as differentiation 
from the functional lesions. The form, composition, and bibliography are 
very good. 
The following corrections, however, should be noted: 
1. Mr . Simel states that it is "incredible to think that a hollow 
viscus may become hypertrophied and dilated without obstruction". 
Actually, cardiospasm and megaureter have no proven obstructive elements. 
2. The explanation of the mechanism for defecation is not complete. 
Actually, feces are stored in the sigmoid, and then by either of two 
mechanisms; a. mass peristalsis, which you mention, or b. merely over-
loading the pelvic colon, feces are pushed into the rectum. Then, when 
the distending pressure reaches 40 to 50 mm . Hg., the call to defecate 
occurs. 
3. Although I didn't read Stammer's paper, I would certainly be 
skeptical about attributing retardation of growth to pantothenic acid 
synthesis interference. Therefore, you should either omit this or 
report it with reservation. 
Summarily, I feel tha.t Mr . Simel did an excellent job in the 
preparation and presentation of his review of the pathogenesis of 
Hirschsprung 1 s Disease. 
rrad·e - 95 I. Katzka, M.D. 
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INTRODUCTION 
"It requires fifty years to establish a truth in medical literature 
33 
and fifty years to remove an error II This paoer is an attempt at comp-
ilation and correlation of the literature of error and truth on the path-
ogene sis of H~rchsprung 1 s disease . · 
An understanding of the oathologic processes involved in this dis-
ease necessitates the inclusion of various ohysiologic comments. It 
was found on review of the articles written on this disease that there 
has been a marked controversy about its cause and the resultant pathology. 
The neural derangement now considered as the basis of the pathogenesis 
was at other times neglected, not discussed, placed as an effect due to a 
different pr ecipitating factor, or seen as too inconstant to be the actual 
etiologic force . 
There has arisen, since the disease fir st made its presence kqown as 
a clinical entity, a confused and muddled picture of what this disease is, 
its cause and develonment and thus necessarily its treatment . Some of these 
23 
difficulties have been resolved in the last d~cade, and the author will 
attemot to delineate these ideas and to briefly review some of the once 
ronsidered theories and the reasons for the newer conceotion. 
Aird 
Adamson and,.defined Megacolon as a 11dilitation and hyoertrophy of part 
of the colon or of the whole colon occurring in the absence of a gross 1 . 
obstructive l esion. 11 This definition must be narrowed down still further 
in order to correctly define Hirchsprung 's disease . That narrowing of 
definition is the purpose of this paper . I shall attempt to classify and 
describe the pathogenesis of a true Hirchsprung 's disease and its typical 
r.linical features and thus to arrive at a clearer understanding of it as 
an entity . 
REVIEW OF LITERATURE 
The main difficulty that has been seen in a review of the literature 
is the conflicting conceotions of the nature of the disease. The earlier 
writers vrere particularly inadequate in their criteria. Throughout these 
earlier reports one can find any dilitation of the large colon discussed 
as a case of megacolon. The only recognized exceotion was that of obvious 
anato~ical obstruction . 
Because of this controversy many reports do not have a clear definition 
of this disease and the cases reoorted cannot be positively identified as 
examoles of Hirchsorung's disease. It can be seen however, where the con-
~lsion arose. This came from considering (l)all dilated colons as cases 
of Hirchsorung's disease (2) the corollary of no clear definition as to 
what the disease consisted of, and (3) the consideration of the intrinsic 
defect being in the dilated portion of the colon. It seems incredible that 
the pathology was thought to be in the dilated section of the bowel when it 
would be the on1y time a hallow viscus became dilated and hypertrophied in 
28 
the absence of an obstruction . But hindsight is always easier than foresight, 
and the various contributors to an understanding and explanation of this 
disease can thus be excused for becoming muddled and citing effects as causes. 
The disease was classically described by Hirchsprung in 18o8, his name 
serving for the condition, but even earlier reports were by Parry in 1825, 
Ballard 1829, Ebers 1835, von Ammon 18~2, Oulmed 1843, Banks, Binfer and 
Favalli in 1846, Little and Galloway 1850, Gay 1854, Henoch 1861 and others. 
The two cases that Hirchsorung originally reported showed symotoms of canst-
ipation and meteorism without stenosis of the gut tract . Both died before 
a year old and exhibited dilitation of the colon with hypertrophy of the 
3 
bowel wall. 
The theories that have been entertained are: 
I Obstruction theory 
II Congenital dilitation theory 
III Neurogenic 
IV In-'ectious 
V Deficiency 
The Obstruction Theory was based on the fact that the pathologic-an-
(2) 
atomic nicture was identical to that observed in every obstruction in the 
digestive tract as well as in other canals of the body . Marfan in 1895 
believed that an elongated and looped colon could result in the clinical 
13 
and pathologic picture, while Trevers 1898, thought the condition was due 
44 
to an actual obstruction. Johannesen in 1900, Neter 1901, and Heller 1911 
found a notential hindrance in the generally excessive length and redundancy 
13 
of the colon and particularly the sigmoid colon in the newborn. This 
redundancy is the major sunport of the obstruction theory. Kinking and 
16 
Houston 's valve obstruction have also been cited. 
The congenital theory of pathogenesis was first entertained by Hirch-
sprung who considered the congenital dilated colon analagous with the giant 
13 
growth of other external and internal organs. Finney in 1908 found 11 abund-
ant evidence that the disease has its origin in utero in the majority of 
16 
cases. ~Ja in 1891 also believed the lesion to be in the hypertrophied 
9 
and dilated portion of the but and its cause to be congenital. Evidence 
favoring some sort of congenital ori&in was also found by Swenson et al 
45 
in the marked predominance of males afflicted. 
Various authors have ascribed infection as the primal force in the 
Pathogenesis of the disease . Walker and Griffiths felt the chronic c0litis 
was the beginning pathologic change, and Cameron found ganglia in the 
intermuscular nle:xus lower down than the distention replaced by inflammatory 
8 
cells. He postulated a destructive lesion of some sort in these ganglia. 
The Deficiency theory has few exnonents. Etzel connected the diseases 
of meeaesophagus, megacolon and megaureter, and suggested a possible cause 
from Vitamin Ei deficiency causing a degeneration of the intramural plexuses 
in thse organs. He felt that the autonomic supply of these organs is so 
similar that a common factor seemed responsible for the functional disorder 
14 
of them all. 
The Neurogenic theory had many nrooonents and some of their ideas are 
cited here. Hurst in 1934 and Fenwick in 1900 felt that the failure of 
relaxation of the sphincter ani was responsible for the pathogenesis of the 
2)l 
disease . Because of this failure of relaxation from achalasia, gas as well 
(3) 
as feces accumulates in the rectum and pelvic colon . Hurst felt this to 
be caused by some underactivity of the parasympathetic system . Telford 
47 
also felt this to be the cause of congenital megacolon . 
In rontrast to the belief that a defect in the parasympathetic system 
was at work was t he b8lief that an ov:3ractivity of t he sympathetic system 
was the cause . Adherents to this view were Fraser, Wade and Royle , and 
37 
Scott and Morton, among others . This belief led to the attempt to cure 
this condition by sympathectomy . 
Bockus 1943, Ishikawa, Tittel 1901, Dalle Valle 1924, Amorian and 
53 
Correa Netto found degenerative c-hanges in the Auerbach's plexus of the 
undilated portion and gave some consideration to this as the site of the 
pathology. It remained tc others to use this information and propound a 
44 ,45, 46 
clearer definition of hat was meant . Swenson et al felt that the 
pathology was in the undilated segment of the colon . The obstruction was 
d1e to defective pr0pulsive waves in the re~tum and sigmoid. They found a 
correlation between the absence of Auerbach's Plexus in areas of the recto-
29 23 
sigmoid.and the physiologic defect . Lee and Bebb and. Hiatt also felt that 
the absence of the ganglion cells precluded the possibility of an organized 
oeristalsis, for the Auerbach's plexuses are responsible for intebration 
of the peristaltic reflex into an orderly relaxation-contraction cycle 
progressing down the ~ut . In congenital me gacolon when this peristaltic 
reflex reaches the lo~er rectosigmoid segment it enters a syncitium of nerve 
fibers over which there is no gan lionic control. This results in a mass 
contraction without propulsive capacity . As fecal matter is pushed into 
the upper portion of the achala~ic segment enough resistance is encountered 
to result in hypertroPhy. 
Adamson and Aird in 1932 found a dilitation of the bladder in 5% of 
their cases of megacolon which pointed to a neurogenic imbalance of some 
sort . They felt that the defect was in the Central Nervous System control 
of parasympathetic Auerbach's olexuses in addition to an endocrine factor 
(30% of acromegali~s have a degree of megacolon .) Marshall in 1939 also 
felt that since "spinal bladder" often coexists with Hirchsprung 1s disease, 
(h) 
a nresoinal lesion might be the cause of both ·conditions. 
Tiffin, Chandler and Faber expressed the fundamental orinciple in-
volved in Hirchsprung 1 s disease; 11 • •• the cells of Auerbach 1 s plexus were 
normal in number and appearance throughout the hypertrophied and dilated 
portion of the bowel but were greatly decreased or absent in the un-
dilated sigmoid colon . 11 They further conclude •• • "localized absence of the 
perinheral neurons of the parasympathetic sy stem causes a functional 
partial obstructi0n in the same re gion with secondary(italics mine) dil-
itation and hypertrophy in the bowel cephalad to it . 11 However the proport-
ion of cases of Hirchsprung's disease belonging to this category was uncertain 
to them. 
(5) 
RECOGNITION OF: 
Hirchsprung's disease is rare, there being one case per 1000-9000 
38,52 52,53 
hospital admissions. Males are Predominant, although some reports 
43 18,31 
do not substantiate this, and there is a familial tendency. True 
cases of Hirchsorung's disease present themselves in the first days of 
life most often by absence of defecation followed by other obstructive 
symptoms. 
Various dilitations of the colon have been considered as Hirchsprung's 
disease . These include a dilitation of the entire colon described as Tub-
ular Dilitation, and another r.alled Terminal Reservoir, but both present 
39 
symptoms of a different degree than the true Hirchsprung 's disease. 
The symptoms of a true Hirchsprung 's can be confused ~~th a complete col-
onic dilitation of either tyPe because various degrees of either can make 
a clear blac~ and white picture into various shades of grey . This has 
been a main difficulty in an understanding of the disease . 
39 
The points of confusion were cleared a bit b,v Sheldon who spoke of 
redundanr-v in the length of the pelvic colon W"ich is liable to kinking 
wi.th severe pain . Constipation in these cases is troubling, but the 
condition is more co'T!IDon in girls than in boys, the reverse of Hirchspru11g's 
disease . He also mentioned that habitually constiPated children lose the 
sensation of distension, and as the distal portion of the fecal mass liq-
uefies, they pass it incontinently. However, these cases never reach the 
degree of abdominal distension attained in Hirchsprung 's disease . 
Swenson et al, feel that the whole clinical course is consistent 
hS 
with large bowel partial obstruction . Criteria for diagnosis were cited 
by many authors including Vihitehouse. ·rhese were: (l)Symptoms since birth 
(2)Colonic dilitation and hypertrophy of a high degree(3)Maximal involve-
ment of the sigmoid colon(h)A tynical clinical picture of increased size 
(6) 
of the abdomen, palpable fecal masses, flaring costal margins, X- ray 
findings of dilitation, absence of an obstructive lesion, and bowel 
53 
movements which have never occurred normally . The only constant 
findings, according to Bartle in 1926, were a history of constipation 
with a constant laxative habit dating from birth , abdominal distension; 
3 
t ynical barium ,enema X-ray findings . 
In 1950, a clear article was written by Burnard, who in seven observed 
and twenty three reviewed patients clearly delineated the symotoms of true 
Hirchsorung 's disease. Vomiting was found to be the first symptom, and 
the frequency continued until the vomits contained bile. Delay in the 
nassage of meconium was then noted with the distension increasing. The 
initial period of constipation l asted six days at the most . Visible per-
istalsis was seen a s the distension increased and af ter digital examination 
a great deal of flatus and meconium was passed . Normal feces and meconrum 
stools were then passed, after which a relapse of vomiting and distension 
with constipation occurred . B,y this t ime the children were underweight 
and dehydrated . However this author f ound that an alarming early course 
may be compatible with a mild later one . ThS6early symptoms of the disease 
were summari zed as being exr.remely variable . 
Bodian, Stephens, and Ward, in a study of thirty ni ne cases delineated 
symrytomatically and anatomically the true Hirchs prung 's disease from 
similar conditions . They found the first meconilli~ stool delayed for a 
few days(92% of normal children nass it in the first 24 ho.J rs of life,) 
with gaseous distension and constipation develo oing raoidly or slowly in 
the first few months . This may subside s oontaneously or it may not . The 
survivors develop chroni c abdominal distension with acute abdominal attacks 
of distension and obstruction with vomiting. There is rarely any abdominal 
pain . When examined the abdomen is tense and tympanitic. The greatest is 
in the U•) oer abdomen causing a flaring of the ribs and a raised diaphr:;~.gm . 
Examination by rectum shows a clean anus, a normal sphi ncter, a well formed 
6,7 
anal canal and a loaded sigmoid . 
(7) 
The condition of dilitation of the colon to the anus , first mentioned 
as being confused with true Hirchsprung's7as also taken up by the above 
authors, as well as by Sheldon, but the former made the difference clear 
for the first time . They called this ty-oe of megacolon, 11 Id\~athic 
Megacolon" in contradistinction to true Hirchsprune's disease. This type 
of dilitation is usually overcome by mild anerients, and the constipation 
is in a mild form from birth . There is no evidence of delay in the passage 
of ~econium . It take~ several months or years for a more severe const-
ipation to develop. Abdominal distension arises less frequen~ly, and fecal 
masses , as opposed to gaseous distension , are more apparent . Vomiting 
is infrequent , and feces are hard, large and streaked with blood. Def-
ecation is accomnanied by much straini ng and sometimes pain . A fecal 
plug is often formed and soft and newly formed f eces are massaged past 
this plug causing a paradoxical diarrhea or an overflow incontinence. 
Physical examinat i on disnlays many fecal masses and less often gaseous 
distension , the circumanal region is soiled with feces, the sphincter is 
normal, and the canal short, the rectum being filled with feces and 
the rectal walls flattened against the nelvis. No children i -. tris group 
die of their disease and the;r devel()n a fear of the not due to the pain 
exDerienced in their attempts to defecate, which they prefer to do 
standing up . 
The great contribution to an understanding of tht.,se. conditions was 
the correl0tion of the clinical course with X-ray findings by Dr . Ward . 
The true cases of Hirchsprung 1s disease show that barium fills the rectum 
which is of less than normal or normal size after a barium enema . Above 
the rectum the gut nar r·ow s fnr a variable (1-12 inch) distance, and above 
this narrowed portion it ooens by a wide funnel into a hugely dilated and 
gas filled colon . Simple colonic dilitation without any na r-rowing was 
distinguished from this condition . Two t ypes, one in which distension was 
(8) 
confined to the rectum and rlistal 0elvic colon forming a "terminal 
resPrvoir 11 and the ot her in which "tubular dilitat i on" of a longer 
segment was noticed . Both of these dilita~ions be gan at the anus . 
Thus there is seen two tyoes of megacolon, one being severe and 
32 
beginning at birth , the other being acq u:i red and of a lesser degree 
4 
coming on later, even in adult life or middle age . The cases involved, 
with decreasing frequency , the descending, transverse, and ascending colon 
in true Hirchsprungs disease , the severe early type . 
Tubular dilitation shows an elongat ed sigmoid colon . This is so 
long that it lies i n the right iliac fossa. This excessive length provides 
so much surface for the absorption of ·water that a hard, constipated 
stool is inevitable a~d the megacolon may be due to the effort of the bowel 
to move this long column of inordinately anhydrous f eces . This tubular 
rl ilitat ion and terminal reservoir t ypes are not caused by a lack of nrop-
ulsi ve ability of the colon . Tl.1.! onset of symntoms is slower, the morbidity 
29 
and mortality is also lower than i n Hir chsorung 's disease . 
(9) 
PHYSIOLOGY 
In order to understand the abnormal defecation in Hirchsorung's 
disease, a clear understanding of the normal physiology of defecation is 
in order. 
Under no~al conditions feces accumulate in the lower end of the 
oelvic colon and enter the rectum only immediately before defecation, the 
11 call to defecat ion 11 being experienced. Mass peristalsis , then occurring, 
is enough to overcome the uopermost of Houston 's folds,and the resultant 
distension is the cause of this call to defecate. The voluntary contract-
ion of abdominal muscles and the diaphragm leads to the final phase of 
24 
reflex relaxation of the sphincter ani. 
The nerve sunply of the large colon over which the reflex is med-
iated is a dO Llble one , being derived from the 2,3,4 lumbar sympathetic 
ganglia and the 2,3,4 sacral nerve roots for the oarasymoathetics. The · 
stimulation of the symoathetics relaxes the colon and rectum and causes 
snasm of the sohincter ani, whereas stimulation of the oarasymoathetics 
causes the reverse, namely, contractjon of the oelvic colon and rectum 
24,58,59 
and relaxation of t~e sohincter. 
Auerbach's nerve plexus , located between the longitudinal and the 
circular muscle groups, is concerned with peristalsis . No peristalsis 
can occur without it. ~eissner's nerve olexus is concerned with secretions 
h8 
and is submucosal. Rythmic contraction is inherent in the gastro-int-
estinal tract; motility of t!1is type would be functionally inadequate in 
the absence of nervous control . The enteric nervous system controls tonic 
changes and the force of contraction. In addition, it coordinates per-
istaltic and other reflex movements in response to local stimuli. The 
segmenting and oenmllar contractions of the gut wall are myogenic but 
peristaltic contractions are 4eoendent on the nerve ulexuses within the 
wall of the gut . 
(10) 
The nervous control of defecation was studied in great detail by 
Denny- Brown and Robertson, and some of their conclusions were: 
1-Aooronriate voluntary effort do·es not suffice to correct dyschezia . 
2-Reciprocal relation between the rectum and the involuntary sphincter 
is nervous in mechanism. Adequate stimulus is tension on the wall of the 
rectum . 
3- The nervous mechanism for this reflex r eaction appears to be re-
lated solely to t he peripheral nerve olexus. 
h-Reflex activity of the sacral se~~ents of the sninal cord brings 
a or ogressive character and greater fusion to the rectal contractions with 
consequent more massive and comnl et e response . 
S- The sympat het i c nervous suppl y to the rect~~ and anus does not 
mediate t hese automatic and reflex activities. 
6- Mechanism of the postural tone of the s ohincter ani is local 
and nrobably related to the intramural olexuses. 
?-Voluntary control over defecation extends directly only to the 
external voluntary sphincter ani . 
8- The mechanism of defecation , provideo delivery of the fecal mat-
erial from the colon is adequate , deoends primarily uoon the reaction of 
11 
the rectum to t ension . 
The abnormal physiology in Hirchsprung 's disease was reported by 
44 
Swenson et al. Motility stJldies were done by placing balloons filled with 
10 cc . of air attached to i nk manometers, in the splenic colon, in the 
descending colon, and in the rectosigmoid of patients with Hirchsprung 's 
disease . Each had ,had a colostomy . The results showed no peristaltic 
activity occurring in the rectosigmoi d of t hese persons . The authors 
felt. that the orimary l esion was in the distal undilated segment, even 
though the gross pathology was in the 'lroximal nortion, for in none of 
the natients studied was a normal neristaltic wave seen progressing into 
-
(11) 
the narrowed distal portion of the colon, even though this oart exhib-
ited increased tonus . Surgical removal of this physiologically inactive 
area resulted in cure in 81 cases as follcrv1ed for one year, with two 
nost-oDerative deaths and one recurrence due to an eight centimeter 
44, 45, 46 
missed segment . Zeulzer and Wilson's motility studies showed 
absence of motion in the affected bowel, that distal portion with absence 
or degeneration of the Auerbach's plexuses . A bolus placed in a colost-
omy loop of the distal segment failed to travel toward the rectum . 
Alvarez offered a simple explanation for the pathogenesis of Hirch-
sorung ' s disease by postulating a loss of function in certain ganglion 
2 
cells in the intermuscular plexuses . This was in 1940 . Even earlier 
than this , in 1~07, Hawkins thought that the basic factor involved was 
the incapability of the colon in foFNard i ng the contents due to a neuro-
21 
muscular defect . Their postulations were being verified by exoerimentat-
ion . 
The sphincter was found to be involved in the achalasic process in 
this disease as well . The sohincter is unable to relax postoperatively, 
even though this is not enough to alter the evacuative orocess at this 
juncture . (This corresponds to point six as stated by Denny-Brown . ) 
Sl 
Wangensteen showed that the gas contributing t o the distension in 
large bowel obst~~ction is produced from three processes : As a result of 
digestive processes , from passage of mvallowed air, and diffusion of blood 
gases into the intestinal lumen . The gases present after obstructi on 
of the sibffioid colon a s found exoerimentally in dogs, by percentage , are~ 
This large amount of N in N 80, 0 1, C02 10, CH4 l-2, H 0- l , H2S 4-6. 12,15 
the gut was used as a rationale for Oxygen therapy in cases of obstruction . 
The prooortion of these gases is subject to some variation . 
The main component of Nitrogen is from the blood stream and is not 
(12) 
formed in the intestine . The heavier segments of bowel near the sit e 
of the obstruction burst more readily than the proximal segments. The 
i.t. 
bursting point was found to~lB0-760 mm. of H2o. The alimentary juices 
were found to be increased under the influence of distension and obstruct-
ion; the swallowed air and the Nitrogen from the blood stream were the main 
factors besides feces contributing to the distension. (Daniels reported 
a case of Hirchsnrung's disease in which 47 pounds of feces were found in 
the large bowel.) In a number of colonic obstr'Jctions in man, intra-
enteric nressures of 12-52 em. of H20 were recorded. This increased 
nressure increases lymphatic absorption and facilitates bacterial ab-
sorption into mesenteric lymph nodes . However, venous absorption decreases 
with increased intra-enteric pressures . 
1 
Adamson and Aird succeeded in oroducing artificial megacolon in 
five cats out of thi rty whose oarasympathetic suppl y to the colon and 
bladder was removed. This was accomplished by sectioning the Nervus 
Erigens . Five cats survived with definite radiologic evidence of progres-
sive megacolon . No hypertrophy of the m'J.scle wall was noted in any case, 
and no change s in Auerbach's plexus was seen. This condition of megacolon 
took eight weeks to develoo . 
In the behavior of the bowel in all obstr~ctions, there are three 
35 
features which are constant . These are : splanchnic congestion with dis-
tended caoillaries and veins above the obstruction, plasma passing from 
the tissues into the gut lumen to increase the volun1e of the contents 
there , the congested bowel no longer being as capable of absorbing water 
and salts. 
(13) 
CO PLICATIONS AND ~ROGNOSIS 
The complications of Hirchsprung 1 s disease and i ts prognosis 
depend uoon the underlying obstruction and the normal physiology of 
defecation gone awry. More than half of the children die in the first 
39 
two or three years of life. Some other authors such as Johnston give 
a 66i death rate at the same age level, and others raise thir age level 
26 
to 3-8 years . 
The causes of death in the children so afflicted are from broncho-
pneumonia, myocardial failur~ and volvulus with peritonitis according to 
22 
Hermann . vVhitehouse stated that malnutrition, toxemia and general deb-
ility caused three deaths in his study of eleven cases, spontaneous perf-
oration of colonic ulcers 3, post-operative peritonitis and shock 3, and 
53 
intestinal obstruction by a huge fecalith causing death in one case. 
23 
Hiatt also cited a cause of death as perforation in the newborn period . 
The frequency with which perforation occurs in the cecum can be explained 
by the increased pressure of 73 centimeters of water in the cecum as 
12 
compared to 34 centimeters in the descending colon. Joyce and Nelson 
gave some other causes of death as: exhaustion, neritonitis, perforation, 
bleeding stercoral ulcers, and i ntercurrent infection. 
Findings associated with Hirchsprung's disease, according to Bodian 
6, 7 
et al, were anal membrane and anemia. Complicating the picture and adding 
to debility are hyPooroteinemia from inadequate i ntake or increased loss, 
41 •~ght loss, anemia and vitamin deficiencies . This in turn results in 
water retention due to decreased plasma orotein, Calcium depletion, 
decreased wound healing, liver damage, and calculus formation from calcium 
mobilization and precipitation, and Vitamin A deficiencies. 
In an extremely interesting case reported by Stammers and Rains, 
(14) 
40 
a marked reduction in growth was seen due to Hirchsprung 's disease . 
An eighteen year old male who never had a spontaneous bowel action was 
maintained by enemata every other day . He aopeared like a child of 
ten, with voice unchanged, genitals underdeveloped, and with no pubic or 
axillary hair . The abdomen was enormously distended and the fecal ac-
cumulations were "fabulous . " The hy-oothesis for this retardation of dev-
el0pment is an interference with pantothenic acid synthesis and the failure 
to absorb growth oromoting substances. There was a rapid growth dev-
el0nment of orimary and secondary sexual characteristics along with the 
general confi~1ration after alleviation of his Hirchsprung's disease. 
A man made corrmlication is vrater intoxication from tap vrater enemata . 
There is a ranid diffusion of wate r as water into the circulating fluid. 
The diffusion through the gut into the blood stream is dependent on the 
hydrostatic oressure it is subjected to. In Hirchsprung's disease this 
nressure is extre~ely high and there is a large absorptive surface in 
. 51 
addition. Added to this is the increased pressure from straining at the 
stool. This raoid diffusion of water into the serum causes a fall in 
sodium, chloride , oroteins, and the specific gravity . The behavior of 
n0tassium is less constant, nrobably due to the cellular reservoir of 
this ion . A state of low sodium shock results, depending on the speed 
and amount of water diffusion. Weakness, anorexia, and sweating is thus 
23 
observed in milder cases . 
{15) 
PATHOLOGY 
The oathologic changes noticed in early years were exclusively 
those of the dilated and hyoertroohied oroximal portion of the colon . 
Little attention was paid to the change s in the narrowed distal seg-
ment, although some few authors such as Cameron did notice some path-
2L 
ology there . The reasons for the pathogenesis of the disease were ab-
stracted from these end results, the effects and not the primary cause, 
which was to be found in the neurogenic and anatomic pathology of the 
distal segment . There was no clear conce ption of the neurogenic 
control of defecation, leading earlier and even more recent writers to 
search for the oathology and to explain the pathogenesis on the basis of 
the dilated portion. The narrowed distal segment was passed off as 
being due to the relative rigidity and suooort which did not give as 
much room for ~ilitation and hypertrophy as the uoper portion.In ad-
dition, they f elt the disease to be as common in adults as in child-
ren. 
The pathology in the dilated segment shows the degree of muscular 
hyoertroohy increasing toward the distal end of the howel. The length 
and girth increases, and, with the orolonged stasis, a chronic inflam-
39 
mation and ulceration occurs, esoecially in the pelvic colon . The 
circular muscle layers are oredominant, being hypertrophied in both the 
33 
constricted and dilated segments . However, Catell and Calcock saw a 
fibrosis of all coats of the bowel wall in the dilated se 6ment, part-
9 
icularly in the muscularis. 
Vfuitehouse et al found the lumen of the dilated portion 10-20 times 
its normal size . The taenia coli and the haustra were absent . The ap-
oendices eoinloicea were increased, and the mesentery was enlarged , thick-
(16) 
ened and elongated . The nerves supPlying the involved colon were thicker 
than normal . In all of the twenty six cases in this study the dilitation 
and hyoertrophy was noted in the sigmoid colon. However in eleven cases 
dilitation was recorded in the rectum as well . This would tend to raise 
a question as to the valldity of these cases being classified as true 
Hirchsprung's disease , or their being a variation of "tubular dilitation" 
or "terminal reservoir . The same difficulty is encountered in reviewing 
most of the literature . The chart of the areas dilated is shown here . 
Number Cecum Ascending Transverse Descending Sigmoid Rectum 
4 1-
4 ~ ~ 4 
7 ~ ~ ~ 4 ~ 3 .;. 1G t 2~ ~ 3 7 22 .;. 11 
In addition an unusual case was reported in which the small bowel 
was dilated . There was no myenteric plexus uresent in the colon at all; 
4 
the small bowel being normal in this respect in all sections studied . 
The mention of the myenteric nlexus brjngs us to focus attention on the 
nerve change s . 
There are three categories in which the absence of the myenteric 
plexuses is seen: Type I in which there is a quick change to a relatively 
normal plexus in the colon uroximal to their absence , Type II in which 
only a few scattered ganglion cells are present in the proximal segment 
of the colon and none in the distal, Type III which shows a few ganglia, 
and then a grarlual spotty increase as the colon is ascended from the 
anus upwards . The rectum is involved in this absence 100% of the time, 
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and the si gmoid in 20% . 
Hiatyputs f orth an anatomic classificatjon of megacolon based on the 
presence or absence of myenteric plexuses . There is the classical t ype , 
(18) 
in which absent or greatly reduced ganglia involve the entire rectum and 
extends uoward into the hy-pertroohied setPTient for a variable distance; 
the gradual tyoe, in which the transition is les3 abruot, and the third 
tyne, Megacolon with megarectum, in ·which the intramural ganglion cells 
are found absent in the distal third to half of the rectum. This is 
mostly a milder form of obstipation which is controllable by enemata but 
which can be disabling . 
MicroscoDic chanf-eS in the cells of Auerbach's plexus as reported 
b Etzel were:(l)dislocation of the nucleus to the periphery (2) central 
chromatolysis (3) microvacuolation and macrovacuolation (h) degeneration 
of orotoplasm. Pyknosis, expulsion of the nucleus, destruction of t he 
neurofibrillary system, neuronophagia, swollen dendrites, and globular 
extremities were also seen. In the axis cylinder cleavage , retraction 
balls of Cajal, argantophilia and thickening and fra~mentation were not-
iced. Robertson and Kernahan stated that Auerbach's olexuses were def-
initely smaller than normal and were vacuolated and ganglion cells were 
35 
absent or badly formed. 
Large lymoh nodes on the surface of the bowel and mesentery are also 
16 
a constant findins • Finney even attributed to this the cause of the 
51 
condition. However, Wangensteen has sho"Ym this to be due to the in-
creased pressure whic-h influences absorotion from the bowel , narticularly 
12 
in the lymoh flow. De Takets and Biggs also gave this explanation for 
the increased lymph node size. 
Thus the pathologj is in the undilated se~ent. Older observers 
missed the point that obst,ructive symptoms begin at "birth and recur even 
when the excess bowel is removed, and that elongation is part of the 
physiologic effect of chronic incomplete obstruction of any tubular viscus. 
(19) 
CLASSIFICATION 
17 
Lee and Bebb have su~gested three types of megacolon . Achalasia 
or Aganglionic Megacolon in which a mass contraction occurs as shown by 
Hiatt but with no orderly peristalsis. The ganglion deficiency nearly 
always involves only the lower rectum and sigmoid and the dilitation 
does not extend to the anus. The rectum looks and feels normal. The 
onset of obstructive symptoms is at birth or in a few days from birth and 
51 
only temnorary relief can be gotten by conservative measures . 
Functional Megacolon in which the cause of the obstruction is the 
fecal imDaction itself. Onset of symptoms is never at birth. Dilitation 
extends to the anal canal. 
Symptomatic or Organic Megacolon in which the cause of the obstruct-
ion is grossly demonstrable and can often be felt by ditital examination . 
The differentiation between true Hirchsprung 1s disease, the Dyschezia 
56 21,22 
group of Burnard, the Idiopathic group of Bodian et al, or the Achalasia 
of Lee and Bebb, is seen in the fact that the majority start in the second 
or third year of life and have a good nrognosis for life in the Idiopathic 
and/or Dyschezia group, but not so in the Achalasia or Hirchsprung's disease . 
The etiology in the IdioDathic groun is a chronically distended and un-
resoonsive rectum, itself the result of simnle neglect and faulty bowel 
habits. This often dates from toddler age or an illness, which is a 
common time for constipation. The dilitation can return to normal and a 
cure without surgery can be effected. 
A further modification on this same theme is that of the so called 
"Psychogenic Megacolon" according to Garrard and Richmond . This type of 
dilitation extended to the anus in every case with a coercive bowel history 
19 
obtainable. There were no spastic set;ments and the oresenting symptom 
(20) 
was fecal soiling. The differentiating points were fecal soiling in the 
second or third year , infrequent use of the toilet for defecation, in-
hibition of the stool, periodic voluminous stools, absence of episodes 
of intestinal obstruction, and a feces packed rectum . This sug6 ested that 
the classification of Functional Megacolon of Lee and Bebb and the 
Idiooathic of Bodian et al could be explained. The classification 
resolves itself in review as: 
6,7 28 
!-Psychogenic Megacolon-formerly called Idiopathic, Functional, 
56 
Dyschezia 
*IT-Neurogenic Meg:acolon or Hirchsprung's Oisease-in which an aganglionic 
segment produces the picture described. 
III-Anatomic Megacol0n-from post-ooerative stricture, anorectal sten-
osis, intrinsic and extrinsic tumors, etc . 
Other ideas of classification have been based on anatomic dilitation 
20 38 
and its extent as well as on the cause of the obstruction . 
(21) 
SUMMARY 
28 
A quotation from Lee and Bebb is appropriate here to demonstrate the 
Pathogenesis and the way the natural history of the disease can be thought of: 
11 It is com~on knowledge that chronic incomplete obstructjon of any 
h ~low viscus produces dil~ation and hynertrophy especially of the muscular 
coats above the level of t he obstruction, that the degree and extent of 
the hypertrophy depend upon the degree and duration of the obstruction, 
and that obstruction, dilatation and hype rtrophy result in an increase in 
both length and diameter of the obstructed viscus . If to this is added the 
erosive and inflammatory effect of prolonged fecal impaction the natural 
history of the disease is clear." 
To the above can be adi ed the cause of the physiologic obstruction, 
namely, the absence of propulsive waves in the undilated segment . This 
is due to an anatomic absence of the intermuscular nlexuses wh ich give 
organizatjon to the reflex of peristalsis. Thus accumulations of feces 
ann distension occur with the compensatory hypertrophy and dilatation 
atternpting to overcome the resulting high degree of functional obstruction. 
38 
It must be understood that "megacolon" is a symntom comnlex and that 
different mechanisms of causation can be recognized. Hirchsnrung's disease 
causes but a small nercenta12e of all megacolon . But this is a distinct 
and significant grouo physiologically . It can be defined as a neurogenic 
dysfunction of a section of the colon vvhich results from a lack of 
integration of the parasymoathetic impulses mediated over the nervus erigens 
from the sacral outflow. This neurogenic dysfuction is due to an anatomic 
absence of the integrating Auerbach's plexuses and causes a. section of 
the colon to be incapable of farwarding the contents of the lumen . 
P. J. s. 
! 
,_ 
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